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Abstract 
The Renewable Energy resources vary with of the day and the season of the year and even some extent from 
year to year. Aim of this paper to conserve the energy, of the natural resources. For Solar Energy resource, we
are mainly interested to find out the solar cell characteristics by plotting the I-V curve and monthly average 
energy output of a solar module. Also observe the average temperature versus output energy of this module in 
the month of January in order to verify the performance under fog, dust due to Kolaghat Thermal Power plant 
area and other external hazards. Then the development of performance is made on the solar tracking system and 
also calculation of the cost reduction of solar power plant using tracking system is also done. For Wind Energy 
purpose, the determination of the best Suitable place for wind farm in Midnapore zone in India using MATLAB 
Programming is done. Using HOMAR software for optimization of the hybrid generation and cost also 
reduction in the hybrid system. A real case study for hybrid generation is done by using the data of Kolaghat 
area. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of C3IT 
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1.  Introduction 
During the last ten years, the world has awakened to the fact that fossil fuels are causing tremendous 
damage to the earth. More importantly, these non-renewable energy resources are quickly dwindling 
and will no longer be available in the near future due to rapid exploitation. Environmental 
phenomenon, such as global warming and depletion of the ozone layer attributed to emissions from 
massive fuel combustion are slowly but surely causing widespread problems to every living thing on 
earth. Renewable energy is one very effective solution available today [3]. Solar cells represent the 
fundamental power conversion unit of a photovoltaic system [5]. Generally the Solar Cell 
performance varies with the weather. Especially in the winter in the thermal power plant areas the 
presence of fog, dust affect the Solar cell performance. So, the solar tracking system is used for 
increasing the efficiency of the overall system.  Though Automatic Tracking is possible through the 
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microprocessor and stepper motors [8] but here we used the manual procedure. We know that the 
Wind power is the conversion of wind energy into a useful form of energy [3,4]. A lot of research is 
being performed for the utilization of the Wind Speed today. The Weibull Distribution Parameters 
(such as- scale parameter, skew parameters) are used for the determination whether a wind farm 
installation is possible or not [1,2,4]. Even the utility of the Hilbert Transform is also proved for the 
Low Wind speed [1] . HOMER, the micropower optimization model, simplifies the task of 
evaluating designs of both off-grid and grid-connected power systems for a variety of application .  
When two or more different sources of electricity are connected to a common grid and operate hand 
in hand to supply the desired load, the system becomes a hybrid electric power system [6]. 
1.1 .Solar Energy
[i] Solar Module Description:- Here we used the Solar module of single silicon crystal solar cell of 
College of Engineering & Management, Kolaghat. The module description is given below- 
[a]Module size=90×50cm
[b]Cell size=9.3×9.3cm
[c]Number of Cells=36 
[d]Maximum voltage=17V 
[e]Rated maximum Power=37W 
 [ii] Solar Tracking System:-
       
Fig1-Solar Tracking System 
The tracking capability of the proposed technique had been verified experimentally with a 37-W 
solar panel at different rotations of Tracker. Solar panel of 37 W was connected with rheostat 
varying from 0-200 ohms which was in series with an ammeter. Tracker was connected in parallel to 
the voltmeter (0-50V). Here we have simulated 15V battery by keeping closed circuit voltage 
constant. Current was being monitored at various angles of tracker as the sun moved from east to 
west. The Tracker was moved manually but with the help of proper gearing and motor, we can 
actually rotate the panel and made it automatic. 
1.2 .Wind Energy 
Weibull Distribution:- 
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2. Results and Discussions 
Solar:Here we took the current and voltage reading for calculating the solar cell output in the month 
of  January,2011 for the constant Voltage source supply 12V at Kolaghat (latidude 22.430 ). The plot 
of graphs according to the solar cell output is shown in the below figures. 
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Fig1(a)-The plot of  Day vs Current 
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From the plot of  Day vs Current in Fig1a),we get maximum current of  0.173A on 13th January and 
minimum current of 0.01A on 9th January. 
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 Fig1(b)-The plot of  Day vs Voltage 
Similiarly from the plot of Day vs Voltage in Fig1(b)we get maximum voltage of 14.02V on 13th
January and minimum voltage of  3.5V on 6th January. Here we notice the variation of current and 
voltage reading in some particular day of  the month of January due to the fog. 
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Fig1.(c)-The plot of  Current vs Voltage 
Then the plot of I-V(current-voltage) graph is shown in Fig1(c).From this plot we can easily point 
out the short current Isc  and open circuit voltage Voc(by the intersecting points by the curve on 
axes).Here Isc=0.173A,Voc=14.02V. 
Fig2-The plot of Day vs Energy output
Then for observing the output energy characteristics, we follow Day vs Energy(W) in Fig2.We see 
on 13th January energy output is maximum 31.06W corresponding with the maximum current and 
maximum voltage on that particular  date. From the above results  we see that 
(i) Due to Fog,  the degradation of solar energy output with correspond lower current and 
lower voltage. 
(ii) Maximum energy output on 13th January, 2011. 
(iii) For having the optimized result, we set up a Solar Tracker model. The fig of the solar cell 
and the solar tracker has been shown below in fig3.(a) and 3.(b) respectively.
                                  
             Fig3.The operational Solar Tracker set up at CEMK
The Solar Tracker performance for a day has been recorded here in below table. 
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Time Charging current  
(ampere) at a fixed  
angle and a constant  
voltage of 12V 
Charging current  
ampere) at a variable 
angle and a constant 
voltage of 12V 
% change 
8 a.m. 0.63 0.77 22.22  
8:30 a.m. 0.64 0.78 21.87  
9 a.m. 0.68 0.79 16.17  
9:30 a.m. 0.72 0.82 13.88  
10 a.m. 0.78 0.87 11.53  
10:30 a.m. 0.86 0.92 6.9  
11 a.m. 0.95 0.99 4.21  
11:30 a.m. 1.04 1.04 0  
12 p.m. 1.09 1.09 0  
12:30 p.m. 1.15 1.15 0  
1 p.m. 1.08 1.08 0  
1:30 p.m. 1.00 1.05 5  
2 p.m. 0.96 1.04 8.33  
2:30 p.m. 0.90 1.03 14.44  
3 p.m. 0.86 1.02 18.60  
3:30 p.m. 0.80 1.01 26.25  
4 p.m. 0.78 0.99 26.92  
4:30 p.m. 0.75 0.97 29.33  
5 p.m. 0.70 0.92 31.42  
5:30 p.m. 0.65 0.90 38.46  
6 p.m. 0.60 0.84 40.00 
Average of Fixed angle current = 0.839 
Average of variable angle current = 0.9557 
Wind:
Hybrid: 
Wind turbine-400kw, Biomass generator-2600kw, 
Diesel-1000kw Converter-2000Kw, Battery-2000 
Numbers (460AH each) 
PV Panel-1200kw, Wind turbine-400kw, Biomass 
Generator-     1400kw, Diesel Generator-1000kw, 
Converter-5000kw, Battery-2000 Numbers (460AH 
each) Total Kolaghat Load (College & Campus) =4MW.
The figure of the operational Anemometer is shown below. 
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Figure 4: The Operational Anemometer at CEMK
For the wind, a MATLAB programming is generated and from which I easily calculate the K, C & 
energy density .Using energy density any one can predicted the proper place of wind farm is 
suitable. 
Place 3Th  March 4Th March 5Th March 6Th March Average 
Midnapore 0.1079 0.1059 0.1133 0.1201 0.1118 
Kharagpur 0.12 0.11 0.134 0.14 0.126 
Mecheda 0.14 0.12 0.11 0.152 0.1305 
Kolaghat  0.19 0.187 0.178 0.191 0.1865 
  So, Kolaghat is the best place for wind farm according to the energy density . 
Hybrid: 
HYBRID MODEL CAPITAL COST COST OF ENERGY/KWH 
Solar-Wind-Diesel  RS 6 Core RS 18 
Wind-Bio-Diesel  RS 18.2 Core RS 17.5 
So Wind-Bio-Diesel combination is best. 
3. Conclusion: 
In this paper we presented the optimized use procedure for the Solar energy and Wind energy. In 
case of solar energy, the performance of Solar Cell degraded for fog, dust and other physical 
hazards. Here, using Solar Tracking concept, we show that efficiency increase around 13.9% than 
the general performance for the winter & per unit cost of solar power decreases around 4.4 Rs/KWH. 
In case of the wind energy we determine the best Suitable place for wind farm Kolaghat using 
MATLAB Program according to the energy density in Midnapore zone, India. Using HOMAR 
software for optimization of the hybrid generation and cost also reduction in the hybrid system is 
done. We notice that the Wind-Bio-Diesel combination is best than the Solar-Wind combination. We 
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hope that our research work will help the scientists and technocrats in case of the further progress in 
that field. 
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